GROUNDWATER MANAGEMENT INSTITUTE

Terms of Reference
For
Consultancy Services to determine dependency and Vulnerability of GW in the Inland Cities
(Dodoma, Harare, Lusaka & Windhoek)

ZA-SADC-GMI-521601-CS-CQS

1. Background

Southern Africa is home to about thirty (30) transboundary aquifers (TBAs) and numerous national strategic
aquifers that support the primary water needs and livelihoods of a significant portion of the region's
population. Because of climate change, reliance on groundwater has increased. Although there is a fair
understanding of the strategic aquifers, increased data collection will enhance the capacity of institutions to
sustainably manage groundwater resources. Furthermore, developing groundwater-specific data-sharing
protocols among riparian states contributes to the integrated management of shared aquifers. There is a
unique opportunity to establish groundwater monitoring networks and strengthen institutional frameworks
for shared water management.

SADC-GMI, a subsidiary of the SADC Secretariat, is established as a Section 21 Not-for-Profit Company
under South African law. The vision of the SADC-GMI is to ensure the equitable and sustainable use and
protection of groundwater and be a Centre of Excellence in groundwater management and management of
groundwater-dependent ecosystems in the region. The role of the SADC-GMI is to:

¢ Promote sustainable groundwater management and provide solutions to groundwater challenges in the
SADC region through building capacity, providing training, advancing research, supporting
infrastructure development, and enabling dialogue and exchange of groundwater information

¢ Conduct and support the SADC Member States in groundwater research, and serve as a focal interlocutor
with national, regional, and international groundwater initiatives.

¢ Promote the sustainable conjunctive use of surface and groundwater.

Groundwater Dependency and Vulnerability in the Inland Cities of Dodoma, Harare, Lusaka and
Windhoek

Groundwater is a major component of water supply in the majority of Southern and East African inland
cities, particularly where surface water is limited or unreliable. From the examples of Dodoma, Harare,
Lusaka, and Windhoek, we observe the importance of groundwater and vulnerabilities induced through
urbanisation, poor sanitation, climatic change, and over-extraction. While each city has unique
hydrogeological features and mitigatory measures, they converge in the sense of hazardous consequences
in need of holistic and future-oriented approaches.

Dodoma, the capital city of Tanzania, is highly dependent on the Makutupora wellfield, from where most
of the domestic and municipal water are supplied. Since groundwater in this semiarid region is the only
certain resource with limited surface water, rapid population increases and urbanization have led to higher

aramme Sutn 267 R v
& Contact = Postal  Pyrvite Bag X025 Physical S Carpus

4 Menng Newdo Road
Dstails Address  Lynwnod Ridge 2060 Address 4 "
"““"ﬂ i Smah Arca etoibg

Pretong 9184

l|Page

Official Use Only




abstraction, and recharge is very episodic, relying on rainfall. Water quality also remains threatened, with
high nitrates and microbial contamination highlighted in shallow wells, mainly due to the location of pit
latrines and unsound sanitation practice in peri-urban communities. Because of these situations, Dodoma's
groundwater resource is very prone to over-pumping and contamination.

Groundwater is a vital supplement to unreliable piped supplies in Harare, Zimbabwe, particularly for peri-
urban communities and domestic residences with boreholes. Yet the city's basement geology provides
shallow and poorly covered aquifers, highly susceptible to contamination. Pit latrines, informal settlement,
and poor effluent disposal promote microbial and chemical contamination, and indiscriminate borehole
drilling has already depleted some shallow wells. Groundwater is hence a major safety net for citizens in
Harare, but sustainability is eroded both from quality and quantity stresses.

Lusaka, Zambia, is one of the country's most groundwater-dependent cities, and the Lusaka Plateau's karstic
aquifers are the major water supply contributors. Highly productive aquifers are also vulnerable due to
their fissured nature, allowing quick lateral movement of contamination from the surface. Peri-urban use
of numerous shallow well boreholes and pit latrines has resulted in widespread contamination with nitrate
and microorganisms, hence frequent waterborne disease outbreaks. At the same time, localized groundwater
drawdowns and signs of groundwater mining indicate an emerging issue of over-abstraction. Lusaka's
groundwater supply remains unsustainable in the absence of additional protection measures and upgraded
sanitation.

Windhoek, Namibia, has a sophisticated water plan for groundwater use, intermingling use of aquifer with
direct potable reuse and managed recharge. Because the city's climate is dry, groundwater is a central
element of the urban water plan, and groundwater is used to provide resilience in dryer times when surface
supplies are not available. But the aquifers are severely imperiled on a number of fronts, including multi-
decadal groundwater depletion in dry seasons, limited and variable natural recharge, and localized
salinization. As a way forward for these vulnerabilities, stringent monitoring, aquifer protection, and
managed recharge have been implemented in Windhoek and are an international example for adaptive
groundwater practice in an environment of shortage.

In every one of the four cities, groundwater is central to urban water security, yet vulnerabilities are
increasing due to high rates of population growth, bad sanitation, climate variability, and lack of rigorous
regulation of private abstraction. Common threats are over-abstraction leading to aquifer depletion,
microbial and nitrate contamination from bad sanitation infrastructure, and reduced recharge from droughts.
To save groundwater for the future, cities must strengthen hydrogeological mapping and studies of
vulnerability, protect wellfields, hasten managed aquifer recharge where feasible, strengthen sanitation, and
establish tighter monitoring and regulation. These interventions will be critical in ensuring groundwater
continues to sustain urban growth and resilience in a climate change future.

Inadequate governance, regulatory frameworks, and institutional capacity hinder effective groundwater
management, while urban pollution from industrial activities, agriculture, and inadequate sanitation
facilities poses significant threats to groundwater quality. Addressing these challenges requires integrated
water resource management strategies, including sustainable groundwater use practices, improved
monitoring, investment in infrastructure, and effective governance to ensure resilience against future water
scarcity and environmental degradation in these megacities of the SADC region.
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GROUNDWATER MANAGEMENT INSTITUTE

These TORs pertain to generating an understanding of the Dependencies and Vulnerabilities in the selected
Mainland cities in the SADC region.

2. Objective of the Assignment:

The overall objective of this assignment is to determine the dependency and vulnerability of groundwater
in the Inland Cities of Dodoma, Harare, Lusaka and Windhoek.

3. Scope of work and specific tasks of the consultant

The following major tasks are to be implemented collaboratively with governmental agencies, research
institutions, NGOs, and local/city authorities to ensure comprehensive and effective management of
groundwater resources in the Inland Cities of Dodoma, Harare, Lusaka and Windhoek.

1. Conducting a kick-off meeting with the SADC-GMI staff to clarify and understand the assignment,
covering the detailed scope of work and specific tasks.

2. Conduct site visits and stakeholder consultations for data collection and issue identification.

3. Producing an inception report detailing the various tasks with important milestones, a table of contents
of the proposed guidelines, and a list of the stakeholders to be consulted in conducting the assignment.

4. Determining the respective city’s Dependency on Groundwater by undertaking key tasks, not limited to
the following:

a) ldentify the extent to which each city relies on groundwater for domestic, municipal, and industrial
use.

b) Examine the contribution of groundwater compared to alternative sources such as surface water,
reuse, or artificial recharge.

c¢) Highlight the role of population growth and urbanisation in shaping increasing dependency on
groundwater resources.

d) Conduct a comprehensive assessment of groundwater availability, recharge rates, and aquifer
characteristics in each city to understand the quantity and quality of available groundwater resources
to assess dependency and potential risks.

e) Analyse current and projected water demand trends, considering population growth, industrial
activities, and agricultural needs to determine the extent of groundwater dependency and identify
sectors contributing most to groundwater demand. The Consultant shall also consider potential
climate change impacts on future groundwater demand, that could be due to increased temperatures
and evaporation, or reduced surface water availability.

5. Assessing Groundwater Vulnerability by undertaking key tasks, not limited to the following:

a) Investigate hydrogeological conditions that affect groundwater availability and long-term
sustainability.

b) Assess contamination risks linked to poor sanitation infrastructure (e.g., pit latrines, informal
settlements, and waste mismanagement).

c) Examine risks of over-abstraction, including declining water tables, aquifer depletion, and
groundwater mining.

d) Consider the impact of climate variability on recharge patterns, drought resilience, and long-term
resource security.
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e) Conduct a high-level assessment to predict likely changes in groundwater recharge, flow patterns,
and other possible impacts of climate change to assess vulnerability to changes in precipitation
patterns, temperature, drought events, and other potential impacts on groundwater availability.

f) Map vulnerable areas prone to groundwater depletion, contamination, and saltwater intrusion to
identify areas at highest risk and priority interventions to mitigate vulnerabilities, such as land use
planning and groundwater protection measures.

g) Evaluate risks to human health and ecosystems from pollutants and identify sources for targeted
remediation efforts by implementing a high-level groundwater quality monitoring program to assess
contamination levels, pollutant sources, and trends over time.

6. Provide recommendations for Groundwater Sustainability by undertaking key tasks, not limited to the
following:

a) ldentify barriers to sustainable groundwater management and opportunities for policy interventions
and stakeholder engagement by conducting socioeconomic assessments to understand the social,
economic, and institutional factors influencing groundwater management and governance.

b) Develop an integrated water resource management strategy to enhance groundwater protection,
monitoring, and regulation and that incorporates sustainable groundwater use practices, conjunctive
management, water conservation measures, and adaptive management approaches to ensure holistic
management of water resources, balancing competing demands while safeguarding groundwater
sustainability and resilience to future challenges.

c) Suggest measures to improve sanitation and waste management in order to reduce contamination
risks.

d) Recommend integrated water resource management approaches, including recharge enhancement
and diversification of supply.

7. Conduct a workshop with SADC-GMI staff, respective Inland City stakeholders, RBOs, riparian states
and interested parties to discuss the deliverables.

8. Hold monthly progress review meetings with the SADC-GMI and selected stakeholders from the project
sites

4. Key Deliverables and Outputs

The stated deadlines require the following deliverables:

Deliverable | Deliverable/Output Deadline Due
No. Date

1 Minutes of kick-off meeting with SADC-GMI staff 2 weeks

2 Inception report detailing the various tasks to be undertaken with 6 weeks
important milestones

3 Stakeholder Mapping, Analysis and Engagement Report 10 weeks

4 Technical Report on groundwater dependency in each of the 4 Inland 14 weeks
Cities (4 separate reports)

5 Technical Report on groundwater vulnerability in each of the 4 Inland 18 weeks
Cities (4 separate reports)

6 4 Draft conjunctive management strategic action plan developed for 30 weeks
each one of the 4 Inland Cities (4 separate reports)
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7 Validation Workshops held for the 4 conjunctive management 48 weeks
strategic action plans in the respective cities and 4 Workshop Reports
produced

8 4 Final conjunctive management strategic action plans developed for 52 weeks
each one of the 4 Cities

NB: Completion deadlines stated above are the end dates and the Consultancy firm can deliver outputs
incrementally before the deadline date. The Consultancy firm shall therefore define and provide a schedule
of interim incremental deliverables and a breakdown of the associated Professional fees per completed and
approved deliverable to enable the Client to make payments as and when interim deliverables are submitted
and approved. E.g., if 5 outputs are to be delivered by week 10, the Consultant may deliver 1 output every
2 weeks and subsequently claim payment after completing each output.

5. Eligibility

i. Thisassignment targets a firm with a track record of more than 10 years of proven experience conducting
similar urban water dependency and vulnerability assessments in sub-Saharan Africa.

ii. The firm must demonstrate at least 5 years of experience in the groundwater sector within the SADC
region.

iii. Technical and professional capabilities to deliver on the assignment must be demonstrated through
previous assignments done, and the availability of the required experts

iv. The successful applicant must demonstrate experience implementing at least three similar projects in
the urban water resources assessment and planning sector in the SADC region.

6. Team Composition

The minimum qualifications, skills and experience for key experts, whose CVs are to be evaluated as part
of the assessment of proposals, are as defined below. The Services are expected to be performed, mostly
virtually, with occasional travel to the SADC Member States to convene workshops and gather data as
needed.

Team composition with the estimate of key experts' Levels of Effort (LOE) is as follows:
Key Expert 1: Principal Researcher - Team Leader (estimated 80 workdays)

The key expert must have at least a master's degree in Hydrogeology and 15 years of experience working
in groundwater. At least 5 years should have been in groundwater governance research and development.
Demonstrated team leadership on at least 3 similar research projects, 1 of which should have been in the
SADC region in an urban context at the Member State level. The expert must have proven proficiency with
the conjunctive water resources management concept and engagement of public sector stakeholder
institutions and issues. The Team Leader should be fluent in English. Professional proficiency in the other
SADC Languages (French and Portuguese) is an advantage.

Key Expert 2: Hydrogeologist (Estimated 90 days)
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At least a Master's degree in hydrogeology or geosciences with a bias to water sciences and 10 years of
working experience in the groundwater field, 5 of which should have been in SADC. The hydrogeologist
should know key issues pertaining to managing groundwater resources in national and transboundary
aquifers in the SADC region, including recharge, pollution, and impacts of climate change and droughts.
They should have participated in at least 2 projects where similar skills required for this assignment were
applied. Demonstrated skills in applying and interpreting groundwater modelling and water quality models,
including using related software, and demonstrated expertise in developing conceptual and numerical
groundwater models. The hydrogeologist should be fluent in English. Professional proficiency in
Portuguese is desirable.

Key Expert 3- Hydrologist (Estimated 60 Days)

At least a Bachelor’s degree in an engineering discipline (Civil/Water), Hydrology, or similar. 10 years’
experience in hydrological modelling of large river basins, working in areas with scarce data, knowledge
of groundwater surface water interactions, and GIS and Remote sensing applications in Groundwater
studies. Should have experience of at least two projects of a similar magnitude in Southern Africa. Fluency
in English is mandatory, and working knowledge of French and Portuguese is desirable

Key Expert 4: Water quality expert (estimated 40 workdays)

The water quality expert must have at least a master's degree in Hydrogeology (or any relevant field) and
10 years of experience working in groundwater. At least 5 years should be spent in groundwater quality
monitoring. They must have demonstrated experience in implementing at least 3 similar projects, 1 of which
should have been done in the SADC region at the Member State or regional level. The expert must have
proven understanding of the conjunctive water resources management concept and engagement of multi-
country transboundary watercourse stakeholder institutions and issues. They must be fluent in English.
Professional proficiency in the other SADC Languages (French and Portuguese) is an advantage.

Key Expert 5: Institutional and governance expert (Estimated 40 days)

Should ideally possess at least a master's degree in international development, institutional development,
development studies or similar with at least 10 years in institutional assessment and organizational
development in the public sector/national government ministries, departments and agencies, and private
sector. Urban water resources assessment, planning and development is mandatory. Familiarity with
country-specific contexts is essential, particularly in the groundwater sector, through participation in at least
2 institutional assessment and development projects implemented in the SADC region. Experience with
national and transboundary water courses, governance structures and institutional strengthening is required.

Key Expert 6 — Environmental Expert (Estimated 30 Days)

The successful candidate, who should be a SADC citizen having at least a degree in biological sciences
with experience working in Groundwater Dependent Ecosystems (GDEs), will have knowledge of key
issues about the management of groundwater resources in national and transboundary aquifers of the SADC
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region, specific knowledge of ecology with in-depth understanding of the impacts of groundwater, climate
change, groundwater-surface water interactions and e-flows on Groundwater Dependent Ecosystems,
understanding of Modelling of water resources in an interdisciplinary setting, should have 2 years of
experience in ecology working in areas with scarce data, knowledge of groundwater-surface water
interactions and baseflow calculations, e-flows, and Groundwater Dependent Ecosystems.

Fluency in English is mandatory, and working knowledge of Portuguese is desirable

Key Expert 7 - Gender Equality and Social Inclusion (GESI) Specialist (Estimated 30 Days)

The successful candidate, who should be a SADC citizen with at least a bachelor’s degree in social sciences,
will have knowledge of key issues about the management of groundwater resources in national and
transboundary aquifers of the SADC region.

Specific knowledge of GESI issues and how they relate to groundwater use, climate change, and GDE
ecosystem services within the urban context is essential. Experience working on water resources issues in
an interdisciplinary setting. Should have 2 years of experience in GESI work focusing on national water
issues. Fluency in English is mandatory, and working knowledge of Portuguese is desirable

Non-Key/Other Expert Staff

The consultancy firm shall select and hire other experts and support staff as required, according to the
deemed requirement to deliver the Services. The hiring of a Young Professional based in each respective
City to assist with data collection and stakeholder liaison is recommended. CVs for other experts should
not be submitted in the Technical Proposal. Although hiring other expert staff will not be subject to the
prior review of the Client, such staff shall otherwise meet professional standards and possess adequate
experience to conduct their work safely and professionally.

NB: The Consultancy firm shall include in their submission a refined proposal for the deployment of the
key experts and any non-key experts deemed necessary to timely deliver the objectives of the assignment.

7. Schedule and Duration of Assignment
This is a once-off assignment without any obligation for follow-up work and is expected to run for twelve
(12) months with an estimated aggregate level of effort of 370 person-days for key experts only, all-

inclusive of field, travel, and office work.

The Consultancy firm shall include in its submission a proposal for the deployment of the key experts and
any non-key experts and support staff deemed necessary to timely deliver the objectives of the assignment.

8. Liaison and Logistics

On a day-to-day basis, the consultant will liaise with the SADC-GM I through a Project Manager designated
by the Executive Director of SADC-GMI.

Logistics pertaining to international air and road travel and cross-border travel are the responsibility of the
consultancy firm. However, if required, SADC-GMI can arrange and directly pay the costs for lodging, car
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hire, road and air travel as necessary. If also required, SADC-GMI can also issue letters of support to
facilitate the authorities issuing necessary access to the Member States. The Consultants will fund visa and
necessary cross-border charges. These should therefore be included in the Consultant’s technical and
financial proposal.

9. Data, services, & Facilities to be provided by the Client

The Client will facilitate letters of introduction to SADC Member States and avail documents as well as
data during the desk review phase. The Consultants will be expected to work from their respective offices.
All costs resulting from the execution of this assignment will be incorporated in the Consultant's financial
proposal.

10. Contract Management and Other Information

This is a lump sum contract since the scope of is well defined and the contract amount is fixed, and all
payments will be linked to the contractual milestones. The Client will provide the Consultant with data and
information to facilitate execution of the assignment including introduction letters to relevant stakeholders.

11. Copyright

Both data and materials used will be submitted to SADC-GMI who retain copy rights to the report.
Consultants may not divulge, extract or quote national data or refer to the outcomes of this assignment in
other work without the express written permission of SADC-GMI.
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